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(57) ABSTRACT

A voltage-drop testing system, including a voltage-drop con-
trol apparatus, and a voltage-drop testing method adapted for
the voltage-drop testing system based on LABVIEW depart-
ment platform. When the LABVIEW department platform 12
is running, different groups of test data may be transferred to
the PLD tester 20, when the PLD tester 20 finishes the testing
based on all groups of test data, the PLD tester 20 feeds back
the test results to the LABVIEW department platform 12, and
the LABVIEW department platform 12 creates the voltage-
drop testing graphic frame displaying the test results for the
electronic device under test 2 for the convenience of a user.

6 Claims, 5 Drawing Sheets
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1
VOLTAGE-DROP TESTING SYSTEM,
VOLTAGE-DROP CONTROL APPARATUS,
AND METHOD THEREOF

BACKGROUND

1. Technical Field

The disclosure relates to test systems and, more particu-
larly, to a voltage-drop testing system, a voltage-drop control
apparatus, and a voltage-drop testing method adapted for the
voltage-drop testing system based on a test development plat-
form, such as a development platform sold under a trademark
LABVIEW®.

2. Description of Related Art

Electronic devices must be tested before they leave factory,
atester needs to do an electromagnetic interference (EMI) test
for each electronic device, such as, a power line disturbance
(PLD) test. Before a PLD tester does the test, a record table
may be prepared by a user as shown in FIG. 1. After the PLD
tester does the test for the electronic device, the user must
manually input all test results into the record table, this is very
inconvenient for the user and wastes a lot of time.

Therefore, what is needed is a voltage-drop testing system
based on a test development platform to overcome the
described shortcoming.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic view of a record table for doing a
voltage-drop test according to prior art.

FIG. 2 is a block diagram of a voltage-drop testing system
in accordance with an exemplary embodiment.

FIG. 3 is ablock diagram of a control unit of a voltage-drop
control apparatus of the voltage-drop testing system of FIG.
1.

FIG. 41is a schematic view of a voltage-drop testing graphic
frame compiled by a test development platform of the volt-
age-drop testing system of FIG. 1.

FIG. 5 is a flowchart of a voltage-drop testing method
adapted for the voltage-drop testing system of FIG. 1.

DETAILED DESCRIPTION

FIG. 2 is a block diagram of a voltage-drop testing system
in accordance with an exemplary embodiment. The voltage-
drop testing system 1 is utilized to do an electromagnetic
interference (EMI) test for an electronic device under test 2.
The voltage-drop testing system 1 includes a voltage-drop
control apparatus 10 and a power line disturbance (PLD)
tester 20. The voltage-drop control apparatus 10 may be a
computer. The PLD tester 20 is electrically connected with
the electronic device under test 2. The voltage-drop testing
system 1 runs in an environment including the PLD tester 20
and a test development platform 12. In the embodiment, the
test development platform 12 can be a development platform
sold under a trademark LABVIEW®. The voltage-drop con-
trol apparatus 10 runs on the test development platform 12.
When receiving test data from the voltage-drop control appa-
ratus 10, the PLD tester 20 starts to do the test for the elec-
tronic device under test 2.

The voltage-drop control apparatus 10 includes an input
unit 11, a control unit 13, and a display unit 14. The input unit
11 generates input signals in response to user inputs. The
display unit 14 displays information. As shown in FIG. 3, the
control unit 13 includes a parameter loading module 210, a
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data transferring module 220, a determination module 230, a
result identifying module 240, and an output control module
250.

The test development platform 12 compiles a voltage-drop
testing graphic frame shown in FIG. 4 by the way of a graphi-
cal programming control method. The voltage-drop testing
graphic frame defines a parameter testing area and a test
results area. As shown in FIG. 4, the parameter testing area
includes a supply voltage category 3, a listing of voltage-drop
percentages 4, and increasing test times 5. The voltage-drop
testing graphic frame further defines a starting mark “TEST”
8 and a stopping mark “STOP” 9.

The parameter loading module 210 is configured to load
test data to the parameter testing area in the voltage-drop
testing graphic frame in response to user inputs from the input
unit 11. For example, the test data may include a supply
voltage, such as 200V, four voltage-drop percentages, such as
-70%, -80%, —90%, and —100%, and a number of test dura-
tion times, such as 25 milliseconds (25 ms), 60 ms,
Oms...2s.

When the starting mark “TEST” 8 is triggered in response
to user inputs, the data transferring module 220 is configured
to transfer the test data in the parameter testing area in groups
to the PLD tester 20 in a particular order. Each group of test
data includes a supply voltage, a voltage-drop percentage,
and a testtime. For example, the data transferring module 220
may transfer a group of test data (supply voltage 200V, volt-
age-drop percentage 70%, and test time 60 ms) to the PLD
tester 20 and the PLD tester 20 starts to apply the test to the
electronic device under test 2 based on the transferred group
of test data. The determination module 230 is configured to
determine whether an electrical signal is received from the
PLD tester 20 within a predefined period of time after the test
time of the group of test data has been reached.

When receiving a group of test data, the supply voltage of
the PLD tester 20 is decreased according to the voltage-drop
percentage of the group of test data, and the PLD tester 20 is
turned off during the test time of the group of test data. If after
the test time the PLD tester 20 immediately restarts, that is,
the electronic device under test 2 passes the test based on the
group of test data, and the test results area corresponding to
the group of test data records a passing or failing state of
“pass” as in label 6 in FIG. 4. If after the test time the PLD
tester 20 does not restart and the PLD tester 20 needs to be
turned on manually, that is, the test of the electronic device
under test 2 is not passed based on the group of test data and
the passing or failing state of the test results area records a
“fail” as in label 7.

When the PLD tester 20 immediately restarts and the test of
the electronic device under test 2 is successful based on the
group of test data, the PLD tester 20 will generate an electrical
signal to the voltage-drop control apparatus 10 and the deter-
mination module 230 will determine whether or not the elec-
trical signal is received from the PLD tester 20 within the
predefined period of time after the test time of the group of
test data. The result recording module 240 is configured to
record a test result of passing in the test results area corre-
sponding to the group of test data, and the data transferring
module 220 transfers another group of test data in the voltage-
drop testing graphic frame to the PLD tester 20, for example,
the supply voltage now being 200V, the voltage-drop percent-
age now at —80%, and test time now 60 ms. When the elec-
trical signal is not received within the predefined period of
time from the PLD tester, the result recording module 240 is
further configured to record a “fail” test result in the test
results area corresponding to the group of test data, and the
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data transferring module 220 is further configured to cease
transferring groups of test data to the PLD tester 20.

Therefore, once the PLD tester 20 passes the test based on
one group of test data, the data transferring module 220
transfers another group of'test data in the voltage-drop testing
graphic frame to the PLD tester 20. If the PLD tester 20 passes
every test based on all groups of test data in the voltage-drop
testing graphic frame, the voltage-drop test for the electronic
device undertest 2 is at an end and passes. Ifthe PLD tester 20
fails one group of test data, the data transferring module 220
ceases transferring groups of subsequent test data in the volt-
age-drop testing graphic frame, and the voltage-drop test for
the electronic device under test 2 ends in failure.

The result recording module 240 records all test results in
the test results area corresponding to each group of test data.
The test development platform 12 is triggered to activate the
“STOP” mark 9, thereby creating the voltage-drop testing
graphic frame of the electronic device under test 2, and the
output control module 250 is configured to output each test
result and control the display unit 14 to display each test result
in the test results area.

FIG. 5 is a flowchart of a voltage-drop testing method
adapted for the voltage-drop testing system of FIG. 1. In step
S300, the test development platform 12 provides the voltage-
drop testing graphic frame. In step 5310, the parameter load-
ing module 210 loads test data to the parameter testing area in
the voltage-drop testing graphic frame in response to user
inputs. In step S320, the data transferring module 220
acquires one group of test data from the parameter testing area
and transfers that group of test data to the PLD tester 20. In
step S330, the PLD tester 20 starts the test based on the group
of'test data for the electronic device under test 2. In step S340,
the determination module 230 determines whether or not an
electrical signal is received from the PLD tester 20 within a
predefined period of time after a test time of the group of'test
data.

In step S350, if the electrical signal is received within the
predefined period of time from the PLD tester 20, the result
recording module 240 records a “pass” test result in the test
results area corresponding to the group of test data, and the
procedure returns to step S320, that is, the PLD tester 20
continues to apply another group of test data in testing the
electronic device 2. In step S345, if the electrical signal is not
received within the predefined period of time from the PL.D
tester 20, the result recording module 240 records a “fail”
result in the test results area in relation to that group of test
data. In step S360, the result recording module 240 records all
test results in the test results area for all groups of test data. In
step S370, the output control module 250 outputs each test
resultin the test results area and controls the display unit 14 to
display each test result.

When the test development platform 12 is running, each
group of test data may be transferred to the PLD tester 20,
when the PLD tester 20 has finished applying the testing
based on all the groups of test data, the PLD tester 20 feeds
back the test results to the test development platform 12, and
the test development platform 12 integrates the test results for
the electronic device under test 2 into the voltage-drop testing
graphic frame. Therefore, the test results for the electronic
device under test 2 are automatically entered in the voltage-
drop testing graphic frame for the quick convenience of the
user.

Although the present disclosure has been specifically
described on the basis of the exemplary embodiment thereof,
the disclosure is not to be construed as being limited thereto.

10

15

20

25

30

35

40

45

50

55

60

65

4

Various changes or modifications may be made to the
embodiment without departing from the scope and spirit of
the disclosure.

What is claimed is:

1. A voltage-drop testing system which is utilized to do an
electromagnetic interference (EMI) test for an electronic
device under test and runs in an environment comprising a
power line disturbance (PLD) tester and a test development
platform,

wherein the PLD tester is connected with the electronic

device under test, when receiving test data, the PLD
tester starts the test for the electronic device under test,
the test development platform provides a voltage-drop
testing graphic frame which defines a parameter testing
area and a testresults area, and the parameter testing area
comprises a supply voltage category, a listing of voltage-
drop percentages, and increasing test times;

the voltage-drop testing system comprising a voltage-drop

control apparatus running on the test development plat-

form, the voltage-drop control apparatus comprising a

control unit, and the control unit comprising:

a parameter loading module to load test data to the
parameter testing area in the voltage-drop testing
graphic frame in response to user inputs;

a data transferring module to transfer the test data in the
parameter testing area in groups to the PLD tester,
each group of test data comprising a supply voltage, a
voltage-drop percentage, and a test time;

a determination module to determine whether or not an
electrical signal from the PLD tester is received
within a predefined period of time after a test time of
one group of test data when the data transferring mod-
ule transfers the group of test data to the PLD tester;

a result recording module to identify a test result of
passing into the test results area in relation to the
group of test data when the electrical signal is
received within the predefined period of time from the
PLD tester, and a test result of failing into the test
results area in relation to the group of test data when
the electrical signal is not received within the pre-
defined period of time from the PLD tester; and

an output control module to output each test result in the
test results area;

wherein when the electrical signal is received within the

predefined period of time from the PLD tester, the data

transferring module is further configured to transfer
another group of test data to the PLD tester.

2. The voltage-drop testing system as recited in claim 1,
wherein when the electrical signal is not received within the
predefined period of time from the PLD tester, the data trans-
ferring module is further configured to cease transferring
groups of test data to the PLD tester.

3. A voltage-drop testing apparatus which is connected
with a power line disturbance (PLD) tester and runs on a test
development platform, the voltage-drop testing apparatus and
the PL.D tester are utilized to do an electromagnetic interfer-
ence (EMI) test for a electronic device under test together,

wherein the PLD tester is connected with the electronic

device under test, when receiving test data, the PLD
tester starts the test for the electronic device under test,
the test development platform provides a voltage-drop
testing graphic frame which defines a parameter testing
area and a testresults area, and the parameter testing area
comprises a supply voltage category, a listing of voltage-
drop percentages, and increasing test times;
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the voltage-drop testing apparatus comprising a control

unit, and the control unit comprising:

a parameter loading module to load test data to the
parameter testing area in the voltage-drop testing
graphic frame in response to user inputs;

a data transferring module to transfer the test data in the
parameter testing area in groups to the PLD tester,
each group of test data comprising a supply voltage, a
voltage-drop percentage, and a test time;

a determination module to determine whether or not an
electrical signal is received from the PLD tester
within a predefined period of time after a test time of
one group of test data when the data transferring mod-
ule transfers the group of test data to the PLD tester;

a result recording module to record a test result of pass-
ing into the test results area in relation to the group of
test data when the electrical signal is received within
the predefined period of time from the PLD tester, and
a test result of failing into the test results area in
relation to the group of test data when the electrical
signal is not received within the predefined period of
time from the PLD tester; and

an output control module to output each test result in the
test results area;

wherein when the electrical signal is received within the

predefined period of time from the PLD tester, the data

transferring module is further configured to transfer
another group of test data to the PLD tester.

4. The voltage-drop testing apparatus as recited in claim 3,
wherein when the electrical signal is not received within the
predefined period of time from the PLD tester, the data trans-
ferring module is further configured to cease transferring
groups of test data to the PLD tester.

5. A voltage-drop testing method adapted for a voltage-
drop testing system, wherein the voltage-drop testing system
is utilized to do an electromagnetic interference (EMI) test for
an electronic device under test and runs in an environment
comprising a power line disturbance (PLD) tester and a test
development platform, the voltage-drop testing method com-
prising:

30

6

providing a voltage-drop testing graphic frame which
defines a parameter testing area and a test results area via
the test development platform, wherein the parameter
testing area comprises a supply voltage category, a list-
ing of voltage-drop percentages, and increasing test
times;

loading test data to the parameter testing area in the volt-
age-drop testing graphic frame in response to user inputs
via a control unit of a voltage-drop testing apparatus of
the voltage-drop testing system;

transferring the test data in the parameter testing area in
groups to the PLD tester via the control unit of the
voltage-drop testing apparatus, wherein each group of
test data comprising a supply voltage, a voltage-drop
percentage, and a test time;

determining whether or not an electrical signal is received
from the PLD tester within a predefined period of time
after a test time of one group of test data when transfer-
ring the group of test data to the PLD tester via the
control unit of the voltage-drop testing apparatus;

if the electrical signal is received within the predefined
period of time from the PLD tester, recording a test result
of passing into the test results area in relation to the
group of test data and transferring another group of test
data to the PLD tester via the control unit of the voltage-
drop testing apparatus;

if the electrical signal is not received within the predefined
period of time from the PLD tester, recording a test result
of failing into the test results area in relation to the group
of test data via the control unit of the voltage-drop test-
ing apparatus; and

outputting each test result in the test results area via the
control unit of the voltage-drop testing apparatus.

6. The voltage-drop testing method as recited in claim 5,

35 further comprising:

if the electrical signal is not received within the predefined
period of time from the PLD tester, ceasing transferring
groups of test data to the PLD tester via the control unit
of the voltage-drop testing apparatus.
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